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SUMMARY OF MEETING: This was a joint meeting of the Flammability
Committees of the American Textile Manufacturers Institute (ATMI)
and the American Fiber Manufacturers Association (AFMA).

Mr. Ray presented an update of CPSC staff activities on
upholstered furniture flammability, including the status of
technical work and an upcoming briefing package. The package,
containing the staff's conclusions and recommendations for action
regarding both small open flame and cigarette ignition hazards,
is expected to be available to the public by the end of September
1997. Mr. Ray responded to a number of questions about the
content of the upcoming briefing package and about the process
for and timing of Commission consideration of options.

Mr. Hoebel reviewed the status of the CPSC mattress/bedding
fires project. The project involved the analysis of fire data,
both national estimates and in-depth investigations, to help
determine a) if a mattress open-flame standard would be
appropriate and b) why the continues to be an appreciable number
of cigarette-ignited mattress fires and deaths in spite of the
1973 mandatory standard requiring cigarette resistant mattresses.
The study found that while the number of cigarette-ignited fire
deaths have been reduced since 1980, the number of open-flame
ignited fire deaths remain constant. Bedding was the first item
ignited in open flame fires more often than mattresses. The
recent CPSC standard requiring child-resistant cigarette lighters
is expected to reduce some of these open-flame related deaths,
but an appreciable number are expected to continue. CPSC staff
plans to determine whether a sample of retail blankets complies
with an existing ASTM blanket flammability voluntary standard.

It appears that post-standard mattresses that are expected to
resist cigarette ignition are involved in some recent fires.
Copies of the May 1997 report Residential Fires in Mattresses and
Bedding were provided. The staff plans to evaluate another field
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study now being conducted by the National Association of State
Fire Marshals before considering future actions.

Ms. Neily reviewed the status of several apparel
flammability projects. The Commission recently amended
Children's Sleepwear Standards to allow non-FR sleepwear garments
to be sold if they meet specific dimensions making them "tight-
fitting." The staff is seeking industry input on several
potential clarifying amendments that deal mostly with where to
make required garment measurements., These "technical" amendments
would not change the dimensions, thereby making the garments
looser-fitting. The staff is also developing a structured
demonstration with children to show the level of practicality of
various garments that are {could be) made under the current
provisions or clarifying amendments. A briefing package for the
Commission is planned for December 1997.

Another project involves the updating of home laundering
procedures and detergents referenced by the sleepwear, mattress,
and carpet & rug flammability standards. AATCC 124-19%6 (the
laundering method referenced) has been updated to include new
equipment, and, possibly more significantly, non-phosphate-built
detergent. The staff is drafting an Advance Notice of Proposed
Rulemaking (ANPR) for Commission consideration. The briefing
materials will include results of staff tests comparing
performance of flame resistant sleepwear fabrics tested by the
current and new AATCC methods. Fabrics treated with a common
phosphorous-based flame retardant produced 10 inch char lengths
after washing with non-phosphate powder detergents (AATCC 193 and
commercial detergents). A briefing package is planned for early
1998.

The staff is also developing an ANPR to update the Standard
for the Flammability of Clothing Textiles, originally issued in
1953. Refurbishing methods (laundering and dry cleaning} require
modernizing because they are no longer used or violate
environmental laws. Clarifications are needed for certain
testing procedures and interpretation of test results. To the
extent practical, these changes will be coordinated with the
Canadian government in the interest of harmonziation. A briefing
package is planned for the Commission by mid 1998.
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Executive Summary

In spite of the 1973 Federal standard enacted to reduce mattress fires ignited
by cigarettes, fires in which mattresses and bedding were the first items to ignite
continue to be a major cause of U.S. fire deaths. The purpose of this study was to
examine the factors involved in ignition of mattresses and bedding, and identify trends
in bedding/mattress fires and fire losses. National fire data were evaluated to provide
an overall picture of the magnitude of the problem. Investigations of fire incidents
were conducted by U.S. Consumer Product Safety Commission (CPSC) field staff to
provide more specific details of the interrelated factors involved.

The following national estimates are based on data from the U.S. Fire Administration
and the National Fire Protection Association:

» Mattress/bedding fires remain one of the major causes of residential structure fire
deaths. Mattresses or bedding items were the first items ignited in an estimated
31,300 residential structure fires in 1993. These fires resulted in an estimated 610
civilian deaths, 3,540 civilian injuries, and $385.2 million in property loss.

* The greatest proportion (42%) of mattress and bedding fires in 1993 was due to
ignition by open flame products (e.g., lighters, matches), an estimated 13,150 fires
that resulted in 190 deaths (31% of total deaths). Of these open flame fires,
children playing accounted for about 9,200 fires and about 180 deaths (30% of the
total fires and deaths and 95% of deaths from open flame fires). Child play was
involved in 83 percent of the 150 deaths of children less than 5 years of age.

+ Compared to open flame fires, mattress/bedding fires ignited by smoking materials
(primarily cigarettes) constituted a smaller number of fires, 9,300 (30%), but a
larger number of deaths, 340 (55%). Smoking material-ignited fires were more
likely to result in a casualty. Most fire deaths occurred when smoking materials
were discarded or the smoker/victim was asleep when the fire occurred.

» A review of trends showed a significant downward trend in mattress/bedding fires
and deaths between 1980 and 1993. The reduction primarily was due to fewer
fires ignited by smoking materials. Deaths from open flame-ignited
mattress/bedding fires did not indicate a significant downward trend since 1980.

» Deaths per 1,000 fires ignited by both smoking materials and open flame products
have increased over time. In smoking material fires, there were 18.8 deaths per
1,000 fires in 1980 compared to 36.6 deaths in 1993. In open flame fires, there
were 11.9 deaths per 1,000 fires in 1980 compared to 14.7 in 1993.



The following results are based on 156 mattress/bedding fires investigated by CPSC
field staff between October 1994 and December 1995:

* Bedding reportedly was the first item ignited in 67 percent of the mattress/bedding
fires.

= There appeared to be six cases in the CPSC study where a cigarette ignited a
post-standard mattress (which should have resisted cigarette ignition). in one
case, the mattress was described as having been “"reconditioned." Another was
described as a futon.

* In 31 cases, 45% of the open flame fires, the fire was started by a child less
than 5 years of age playing with a lighter, the segment of fires expected to be
reduced by the 1994 cigarette lighter standard. In six of these cases, the lighter
was believed to be marketed as a child-resistant lighter (in one of these, an adult
had modified the lighter so that the child-resistant feature was no longer active).

Further reductions in smoking material ignition of mattresses may occur with
continued replacement of pre-standard mattresses with post-standard mattresses.
However, the degree of involvement of bedding as the first material ignited in
mattress/bedding fires remains a complicating factor. To the extent that bedding
ignited first, the potential for future reductions in mattress fires could be affected, since
the 1973 mattress standard was not designed to prevent mattress ignition by already
flaming items such as bedding.

The Federal standard requiring child-resistant cigarette lighters took effect just
before this data collection study began in 1994. As post-standard lighters become
more prevalent, open flame ignitions of both mattresses and bedding caused by
children under 5 years of age playing with lighters may be reduced. However, child
play fires involving matches and candles, and lighter fires caused by older children,
can be expected to continue. A study to evaluate the effectiveness of the child-
resistant lighter standard is scheduled to begin in October 1997,
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The Federal Standard for the Fiammability of Mattresses (and Mattress Pads),
16 CFR 1632, was enacted to reduce ignition of mattresses by cigarettes. All
mattresses manufactured for introduction into interstate commerce after 1973 were
required to conform to the standard. In addition to testing on a bare mattress, the
performance tests require that the mattress and mattress pad be covered by two
100 percent cotton sheets during the test. No other bedding is present during the test.

In 1984, CPSC staff completed a special study of mattress and bedding fires." At
that time, cigarettes were the primary ignition source of mattress and bedding fires.
Most of the mattresses involved in those fires were thought to be of pre-standard, less
fire resistant, construction. Thus it was believed that as the use of pre-standard
construction mattresses decreased, further decreases in the number of fires and
deaths could be expected.

Since 1980, mattress/bedding fires ignited by cigarettes and other smoking
material declined from about 29,800 fires to 9,300 fires in 1993, a reduction of about
70 percent. [n spite of this decrease, mattresses/bedding remain one of the biggest
contributors to residential fire deaths among products within the CPSC's jurisdiction.

The purposes of this study were to:

+ examine factors related to continued cigarette ignition of mattress and
bedding fires,

» characterize open flame-ignited mattress/bedding fires,
« identify trends in mattress/bedding fires,

« describe primary ignition factors, such as ages of persons involved in ignitions,
and

« review the role of bedding in mattress/bedding fires.
. METH
A. Nati

Data from the National Fire Protection Association (NFPA) and the U.S. Fire
Administration's (USFA) National Fire Incident Reporting System (NFIRS), were used
to develop national estimates of mattress/bedding fires and fire losses and to identify
factors involved. Estimates were derived by applying proportions observed in NFIRS
to aggregate national estimates from surveys conducted by the NFPA? These data
captured only fires attended by fire departments. National data are presented from



1980, the first year for which the NFIRS was considered fully operational in its present
form, to 1993, the most recent year available.

For most data tables, ignition sources were grouped as either smoking materials,
open flame, or other. Smoking materials consisted of cigarettes (primarily), cigars, and
pipes. Open flame ignition sources mostly involved items such as lighters, matches,
and candles. Other ignition sources included heat from fuel-fired objects, heat from
electrical equipment arcing or overioaded, or heat from hot objects such as lamps.

Fire department reports specify the first material thought to have ignited in a fire, in
this case either a mattress or bedding. However, the reader is cautioned about the
validity of the relative proportions reported (see Appendix A). Since the mattress and
bedding items were generally in close contact with each other, identification of which
item ignited first was difficult. This was especially true when there was little left of the
bedding or mattress and few adult witnesses to the ignition sequence, such as when
the person involved was either asleep or very young. Therefore, the tables in this
report combine national estimates for mattress and bedding ignitions.

The fire department decision to call a fire child play-related rather than arson-
related depends upon whether the child was believed to understand that the activity
could result in a damaging fire. The ages of children involved in child play fires are
not well defined but are thought to involve children as old as age eleven. Ages of the
fire starters are not reported in the NFIRS data.

B. | tiaati

CPSC field staff investigations provided detailed information. Contacts were
developed with local fire departments to arrange for rapid identification of fires that
were in-scope, i.e., non-arson residential structure fires in which the material first
ignited was either a mattress or bedding. In addition to the fire department contacts,
other fires were identified through news reports. If the mattress and/or bedding items
were still available, an on-site investigation was attempted. Otherwise, investigations
were completed by telephone. Fire department reports and photographs were
obtained, where available. Mattress/bedding samples were not collected but, when
available, were inspected by CPSC investigators to identify characteristics of
construction that indicated their relative ages. These features included surface type,
material directly under the surface ticking, and condition.

For this study, 156 in-scope cases were collected between October 1994 and
December 1995. In 55 cases (35%), an on-site investigation was conducted. Overall,
investigators examined the mattress in 26 cases (17%). For many cases, the mattress
had been discarded after the fire and was unavailable for examination. Overall, 65
occupants (42%) were interviewed. In this study, an occupant/victim who was the
property owner was more likely to have been interviewed than an occupant/victim who
was a renter (58% compared to 42%). Factors such as relocation, injury or death, or
complete destruction of the home or the mattress often precluded an on-site visit or



response to investigators. in the cases investigated, the majority of individuals
involved in the mattress/bedding fire were renters, non-owners of the fire focation
property (68%), and over half (55%) reported their household income as less than
$15,000. As in the NFIRS data, identification of actual ignition sequence was difficult
in most cases since the actual ignition sequence often was not witnessed by an aduit.
While these cases were not part of a sample of known probability of selection, they
provided useful information on mattress/bedding fire incidents. Throughout, the reader
is cautioned about reliability whenever the data subsets involved are small.

I, NATIONAL DATA
A. Estimates

As detailed in Tables 1 and 2, in 1893, mattresses and bedding were the first
items ignited in an estimated 31,300 residential structure fires that resulted in 610
civilian deaths, 3,540 civilian injuries, and $385.2 million in property loss. These
losses accounted for about 7 percent of all residential structure fires and 16 percent of
civilian deaths and injuries that occurred in residential structure fires.

Mattress/bedding ignitions were one of the major causes of residential fire deaths in
1993.

The greatest proportion of mattress and bedding fires were due to ignitions by
small open flame products, an estimated 13,150 of the 31,300 fires in 1993 (42%).
Child play accounted for 70 percent of all open flame fires; 9,200 fires that resulted in
180 deaths, 1,250 injuries, and $107.8 million in property loss. Most such fires
occurred when children played with open flame products such as lighters or matches.
Lighters were involved in about 5,000 child play fires that resulted in 90 deaths;
matches were involved in about 3,700 child play fires that resulted in 60 deaths.
Overall, child play was involved in 83 percent of all deaths to children iess than 5
years of age and about 30 percent of all mattress/bedding fires and deaths.

Although open flame-ignited fires made up the largest portion of the
mattress/bedding fires, deaths were most often attributed to fires ignited by smoking
materials (cigarettes, cigars, or pipes), 340 (55%) of the 610 deaths in 1993.
Mattress/bedding fires ignited by smoking materials had a higher risk of death, i.e.,
smoking material-ignited fires were more likely to result in a casualty. Deaths per 100
fires were highest when the mattress or bedding was ignited by smoking materials and
the victim was said to be unconscious, had mental or physical impairment, or was
under the influence of drugs or alcohol (23.9 deaths per 100 fires). (For all residential
fires, regardless of ignition source or item first ignited, there were 0.8 deaths per 100
fires.) Most deaths caused by smoking material ignitions occurred when the materials
(mostly cigarettes) were discarded or abandoned or the victim was asleep.

About 10 percent of fires were ignited by arcing or overheating of electrical
equipment. Another 10 percent were ignited when hot objects such as heaters or
lamps were too close to the mattress or bedding.



B. Trends

Estimated fires, deaths, and injuries, where bedding or mattresses were the first
forms of material ignited, from 1880 through 1893, are presented in Table 3. Overall,
reductions that occurred in mattress/bedding fires and deaths since 1980 indicate a
significant downward trend. The reductions in the total number of deaths attributed to
mattress/bedding fires were primarily due to the reduction in deaths in fires ignited by
smoking materials (cigarettes, cigars, and pipes). Deaths where an open flame or
other source ignited the bedding/mattress did not indicate a significant downward trend
since 1980.°

The rate of casualties associated with fires ignited by smoking materials or by an
open flame increased significantly over time. For smoking material-ignited fires, there
were 18.8 deaths per 1,000 fires in 1980 and 36.6 in 1993. For open flame-ignited
fires, there were 11.9 deaths per 1,000 fires in 1980 and 14.7 in 1993.> The rate of
casualties associated with other ignition sources did not change significantly over time.

it is reasonable to expect that mattress fires caused by cigarettes could be
affected by changes in smoking habits. From 1980 to 1993, U.S. consumption of
cigarettes declined from 631.5 billion to 485 billion.* A test of the relationship
between cigarette consumption and mattress/bedding fires found that a very close
correlation existed (r,=.98), indicating that the reductions observed in mattress/
bedding fire deaths may be, in part, due to reduced cigarette consumption.®

The relationship, over time, of the fires and deaths by ignition source is depicted
in Figures 1 and 2. Since 1980, the relative rankings of the ignition sources of
mattress/bedding fires have changed. In 1980, smoking material was the ignition
source in the major portion of fires and deaths. In 1993, open flame ignition sources
constituted the major portion of mattress/bedding fires, rather than smoking materials
as seen in earlier years. The percent reductions in fires, deaths, and injuries between
1980 and 1993 are presented in Table 4. Mattress/bedding fires decreased more
rapidly than residential fires overall, a 54 percent reduction for all mattress/bedding
fires compared to a 38 percent reduction for residential fires from all causes. Smoking
material-ignited mattress/bedding fires accounted for the greatest change, with a 69
percent reduction during this period, while the open-flame reduction of 40 percent was
similar to total residential fire reduction.



C. Fire C Iti
Deaths

The ages of the victims involved in mattress/bedding fires varied by ignition
source. As detailed in Table 5, the largest proportion of deaths (26%) occurred among
children less than 5 years of age, most often in open flame (e.g., lighters, matches)-
ignited mattress/bedding fires. Almost 70 percent of the open flame fatalities were
children less than 5 years of age. Deaths to adults of all ages were more likely to
occur in smoking material-ignited fires.

The youngest and oldest individuals had the highest risks of death. This may be
due to factors such as differences in abilities to respond to a fire or possibly because
these two groups were more frequently involved in the ignition of the fire. For children
younger than 5 years of age, the death rate per 100,000 population was 0.8. For
adults 75+ years of age and older, the death rate per 100,000 population was 0.7.

Injuries

Children less than 5 years of age also had the highest risk of fire injury, 2.2 per
100,000 population. Adults between the ages of 25 and 44 had the second highest
risk of injury (1.7 per 100,0C0 population). Adults in this age group also comprised
the largest number of mattress/bedding fire injuries (38%).

D. Detector Performance

Nearly half (48%) of the mattress/bedding fires occurred in residential structures
without a fire/smoke detection system. Detectors alarmed during the fire in about two-
thirds (64%) of the residences where a detector was present. Since smoke detectors
are by far the most common type of detectors in households, most of these detectors
probably were smoke detectors, although the data did not specify type.
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—INVESTIGATIONS

In the 156 fires investigated by CPSC field staff, 37 reports (26% of those specifying item
ignited) stated that the mattress ignited first. Bedding reportedly ignited first in 94 cases (67%). (In
some instances the bedding may not have actually flamed.) As listed in Table 6, detailed
information concerning the specific type of bedding often was limited. The type of bedding was
specified in 38 of the 94 cases where bedding was identified as the item first ignited. Where
specified, sheets most often were identified as the bedding item first ignited. The reader is
cautioned on making conclusions about the relative distribution of the item first ignited because of
the small sample and the difficulty in identifying the ignition sequence. Even though the
occupant/victim was interviewed in 65 (42%) of the investigations, only seven adults stated that they
witnessed the initial ignition.

B. A f Mattres

Investigations were reviewed to determine the age of the mattress in terms of whether the
mattress was manufactured before or after the federal standard took effect in 1973. Age was
identified for 16 of the 37 mattressas reported as the first material to ignite (Table 7). Of these, 2
were believed to be manufactured before the standard, and 14 after the standard. Among the 12
mattresses ignited by a cigarette, 1 appeared to be a pre-standard mattress and 6 appeared to be

st-standard mattresses (which should have resisted cigarette ignition). One post-standard
attress was described as a futon. Mattress age could not be determined for the remaining five
mattresses ignited.

Information on how the mattress was acquired was available in less than half the cases overall.
The mattress reportedly was purchased new in 26 percent of the cases and obtained used in 17
percent (mostly "hand-me-downs"). For mattresses reported as having been obtained used, in most
cases nothing unusual was reported about their construction. One mattress was described as
“reconditioned".

C. Location of lgnition

Among the 37 investigations in which the mattress reportedly was the first item ignited, the
location of ignition was identified in 16 fires. As listed in Table 8, all the incidents involving
smoking materials occurred on the top surface while the open flame-ignited fires occurred at a
variety of locations on the mattress.

D. Age of P Involved in laniti | lgnition Fact

The age of the person involved in ignition, e.g. the adult smoker or the child playing with a-
fighter, was identified in 124 fires (79%). As listed in Table 9, 64 of the cases (52%) identified the
age of the person as less than 15 years old (32% were less than 5 years old; about 20% were 5-14

rs old). As in the national estimates, child play was the single most common cause of the

13



ttress/bedding fires. Child play was involved in 63 investigated fires, 51 percent of those where
age of the person involved in ignition was known. Of these, 31 fires involved a child under age 5
playing with a lighter, 6 of which were reportedly child-resistant lighters. (In one of these, an adult
had modified the lighter so that the child-resistant feature was no longer active.) However, since
the lighters were not collected, it was not possibie to verify the presence/status of the child-resistant
feature. Among fires ignited by children under age 5 with a lighter, most ignited bedding rather than
matiresses, 26 fires versus 2 fires among those where the item ignited was reported. For virtually
all of the fires started by children less than 15 years of age, the ignition of the mattress or bedding
was not witnessed by an adult. When adults were involved, abandoned/discarded material or
falling asleep were the most common causes of mattress/bedding fires, accounting for 35 (58%) of
the fires involving adults.

nvolv

In this study, most of the investigated cases reported the presence of a fire/smoke detection
system (76%), either smoke detectors or a combination of smoke detector and sprinkler system. In
24 percent of the cases, it was reported that no detector was present. For those that reported a
detector, 61 percent operated in the fire. When cause of failure to operate was reported, the two
reasons most often given were that no battery was in the detector or the fire was too small to
activate the detector.

F._Bedding Present

The total bedding present was reported in about two-thirds of the investigations. Among these
cases, about half reported that more than one bedding item was present. About one-quarter of the
cases reported the presence of a comforter or bedspread and in 8 percent of the cases, the
comforter or bedspread was reported as the first item to ignite in the fire.

14-
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V. DISCUSSION

National fire data indicate that the overall number of mattress/bedding fires and deaths
decreased significantly since 1980. Most of this reduction occurred in fires involving ignition
by smoking materials (primarily cigarettes), the subject of the 1973 Federal mattress
standard. However, in spite of the standard and the reduction in fires and deaths, smoking-
related ignitions still accounted for 9,300 (30%) mattress/bedding fires and 340 (55%)
mattress/bedding deaths in 1993, exceeding deaths from open flame causes. The high rate
of death in these fires reflects the prevalence of fire occurrence when people discarded their
cigarettes or fell asleep while smoking.

There are several possible reasons why cigarette-ignited mattress/bedding fires continue
to occur. Bedding material rather than the mattress may be the first item ignited in some
fires. Data based on fire estimates indicate that mattress/bedding fires due to cigarettes first
ignited the mattress about twice as often as the bedding. Although based on small numbers,
data from the investigated fires in this study, including interviews with the occupants/victims,
indicated the reverse--that bedding was ignited about twice as often as the mattress.
Mattresses are seldom used without any bedding. When bedding other than a sheet is used
(a situation not tested in the standard), it is likely that a dropped cigarette would first contact
the bedding, increasing the likelihood that the bedding would ignite first.

However, in the 1984 study cited earlier, limited tests carried out with various bedding
materials (sheets, blankets, bedspreads, quilts, etc.) under a variety of configurations
indicated that the cigarette ignition potential of most bedding items was low. Shesets, in
particular, did not ignite under test conditions. In the tests, only a 100 percent cotton quilt
and a 100 percent cotton bedspread ignited, with only the 100 percent cotton quilt resulting in
subsequent ignition of the (complying) mattress.® When this type of bedding is present,
mattress fires might not be reduced by the current standard which uses only cotton sheets on
a mattress during testing. Although the true proportion of mattress versus bedding as the
item first ignited remains uncertain, bedding ignition is a likely factor among smoking
material-ignited fires, limiting the potential effect of the mattress standard.

Other factors also could affect the continuing involvement of mattresses in cigarette-
ignited fires. Some pre-standard mattresses still may be in use. The sample cases may not
reflect the true proportion of pre-standard mattresses involved in cigarette-ignited fires due to
the small number of mattresses for which age was determined. Also, some post-standard
mattresses or refurbished mattresses may not conform to the Mattress Flammability
Standard.

Compared to smoking material-ignited fires, open flame-ignited fires have not shown a
significant downward trend and accounted for 13,100 (42%) of all mattress/bedding fires and
190 (33%) of all mattress/bedding fire deaths in 1993. Among the 69 open flame fires
investigated by CPSC, about 45 percent were caused by children less than 5 years of age
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playing with lighters. It is expected that the 1994 Safety Standard for Cigarette Lighters (16
CFR, Part 1210) will reduce this segment of mattress/bedding fires as post-standard lighters
replace older lighters. However, the lighter standard will not reduce fires from other small
open flame sources such as matches, candles, or lighter-ighited fires started by older children
(roughly ages 5 and over). CPSC plans to conduct a special study, beginning in October
1997, to evaluate the effectiveness of the child-resistant lighter standard.
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